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[57] ' ABSTRACT 

Compounds of the formula 

wherein R1 is a group of the formula: 

wherein A is divalent oxygen, sulfur, sul?nyl, or sulfo 
nyl; Al is divalent oxygen, sulfur, sul?nyl, sulfonyl or 
—NH—; X is hydrogen, chloro, bromo, iodo, nitro, 
C1-C3 alkyl, hydroxy, C1-C3 alkoxy, mercapto, C1-C3 
alkylthio, carbamyl or C1-C3 alkylcarbamyl; X1 is 
chloro, bromo, or iodo; R2 is hydrogen, C1-C1]; alkyl or 
C2-C1]; alkenyl; W is C[—C1Q alkylene or C2—C10 alkeny 
lene; m, n and p are 0 or 1, but if m=0, n must=0; 
provided: that the sum of the carbon atom in the R2 and 
W groups must be greater than 4 but cannot exceed 21; 
that when X is mercapto, A and A1 cannot be sul?nyl or 
sulfonyl; and that when A and A1 are sul?nyl or sulfo 
nyl, they must be in equal oxidation states. 

40 Claims, No Drawings 
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DERIVATIVES OF S31794/F-1 NUCLEUS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of applica 
tion Ser. No. 103,150, ?led Dec. 13, 1979. 

BACKGROUND OF THE INVENTION 

This invention relates to novel semi-synthetic antifun 
gal compounds which are prepared by the acylation of 
the cyclic peptide nucleus produced by the enzymatic 
deacylation of antibiotic S3l794/F-l. 

Antibiotic S3l794/F-l is an antifungal cyclic peptide 
having the formula: ' - . 

HO 

HzN-C-CHZ 

wherein R is the myristoyl group. Throughout this 
application, the cyclic peptide formulas, such as for 
mula I, assume that the amino acids represented are in 
the L-‘con?guration. 

Antibiotic S3l794/F-1, which is disclosed in German 
Offenlegungschrift No. 2,628,965 and US Pat. No. 
4,173,629, is produced by Acrophialophora limonispora 
nov. spec. Dreyfuss et Muller NRRL 8095. S3l794/F-1 
has the following characteristics: m.p. 178°—l80° C. 
(dec.) (amorphous) or l8l°—183° C. (dec.) (crystalline); 
[0L]D20 —24° (c 0.5, CH3OH) or +37° (c 0.5, pyridine) 
(crystalline); UV absorption maxima in methanol at 194 
nm (E1 Cm1%:807), 225 nm (shoulder) E1 Cml%= 132), 
276 nm (E1 cml%= 12.8), 284 nm (shoulder) E1 
cml%=lO.5); 13C-NMR spectrum in deuteromethanol 
(190 mg in 1.5 m1 deuteromethanol, tetramethylsilane as 
internal standard) with the following characteristics 
(crystalline): 

PPM PPM PPM 

176.2 75.5 51.2 
175.0 74.0 39.7 
173.7 71.0 38.8 
172.6 70.5 36.6 
172.0 69.7 34.8 
171.8 68.0 32.8 
171.7 62.2 30.6 
168.6 58.3 26.7 
157.7 57.0 23.5 
132.5 56.2 19.7 
129.0 55.4 14.3 
115.9 52.9 11.1 
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-continued 

PPM PPM PPM 

76.6 

an approximate elemental analysis (after drying crystal 
line material for two hours in a high vacuum at 100° C.) 

as follows: 55.5-56.5 percent carbon, 7.5—7.7 percent 

hydrogen, l0.5—l0.8 percent nitrogen and 25.5-26.0 

percent oxygen; is readily soluble in methanol, ethanol, 
pyridine, dimethyl sulfoxide and poorly soluble in wa 

ter, chloroform, ethyl acetate, diethyl ether, benzene 
and hexane; and has antifungal activity, especially 
against Candida albicans. 

Antibiotic S31794/F-l is prepared by submerged 
aerobic cultivation of Acrophialophora limonispora 
NRRL 8095 as described in Examples 6, 7 and 8. This 

microorganism is a part of the permanent culture collec 

tion of the Northern Regional Research Center, US. 

Department of Agriculture, Agricultural Research Cul 
ture Collection, North Central Region, Peoria, 111. 

61604, from which it is available to the public under the 

designated NRRL number. 

Antibiotic S3l794/F-1 has antifungal activity, partic 
ularly against Candida strains such as Candida albicans. 

Thus, production and isolation of the antibiotic can be 

monitored by bioautography using a Candida species 
such as Candida albicans. 

In the antibiotic S3l794/F-1 molecule (Formula I), 
the myristoyl side chain (R) is attached at the cyclic 

peptide nucleus at the a-amino group of the dihydrox 

yornithine residue. Surprisingly, it has been found that 
the myristoyl side chain can be cleaved from the nu 

cleus by an enzyme without affecting the chemical 

integrity of the nucleus. The enzyme employed to effect 

the deacylation reaction is produced by a microorgan 
ism of the family Aetinoplanaceae, preferably the mi 

croorganism Actinoplanes utahensis NRRL 12052, or a 

variant thereof. To accomplish deacylation, antibiotic 

S31794/F-1 is added to a culture of the microorganism 

and the culture is allowed to incubate with the substrate 

until the deacylation is substantially complete. The cyc 

lic nucleus thereby obtained is separated from the fer 

mentation broth by methods known in the art. Unlike 

antibiotic S31794/F-1, the cyclic nucleus (lacking the 
linoleoyl side chain) is substantially devoid of antifungal 
activity. 
The cyclic nucleus afforded by the aforedescribed 

enzymatic deacylation of antibiotic S3l794/F-l is de 

picted in Formula II. 



4,293,486 

| H 
H I 

H “GWEN-H 

_o 

H-N CH3 

I "H 

O___ H on 

N 

o H "OH 

H 

S31794/F-1 nucleus has an empirical formula of 
C35H52N3016 and a molecular weight of 840.87. 
Removal of the side chain group affords a free pri 

mary a-amino group in the dihydroxyornithine residue 
of the cyclic peptide. For convenience, the compound 
having the structure given in Formula II will be re 
ferred to herein as “S3l794/F-1 nucleus.” As will be 
apparent to those skilled in the art, S31794/F-1 nucleus 
can be obtained either in the form of the free amine or 
of the acid addition salt. Although any suitable acid 
addition salt may be employed, those which are non 
toxic and pharmaceutically acceptable are preferred. 
The method of preparing S31794/F-l nucleus from 

antibiotic S31794/F-l by means of fermentation using 
Actinoplanes utahensis NRRL 12052 is described in the 
co-pending application of Bernard J. Abbott and David 
S. Fukuda, entitled “S 31794/F-1NUCLEUS”, Ser. 
No. 103,150, ?led herewith this even date, which is a 
continuation-in-part of application Ser. No. 103,313, 
?led Dec. 13, 1979, the full disclosure of which is incor 
porated herein by reference. Example 5 herein, illus 
trates the preparation of S3 1794/F-1 nucleus by fermen 
tation using antibiotic S3l974/F-1 as the substrate and 
Actinoplanes utahensis NRRL 12052 as the microorgan 
ism. , - 

The enzyme produced by Actinoplanes utahensis 
NRRL 12052 may be the same enzyme which has been 
used to deacylate penicillins (see Walter J. Kleinsch 
midt, Walter E. Wright, Frederick W. Kavanagh, and 
William M. Stark, US. Pat. No. 3,150,059, issued Sept. 
22, 1964). 

Cultures of representative species of Actinoplanaceae 
are available to the public from the Northern Regional 
Research Laboratory under the following accession 
numbers: 

Actinoplanes utahensis NRRL 12052 
Actinaplanes missouriensis NRRL 12053 
Actinoplanes sp. NRRL 8122 
Actinoplanes sp. NRRL 12065 
Streptasporangium raseum 
var. hollandensis NRRL 12064 

The effectiveness of any given strain of microorgan 
ism within the family Actinoplanaceae for carrying out 
the deacylation of this invention is determined by the 
following procedure. A suitable growth medium is in 
oculated with the microorganism. The culture is incu 
bated at about 28° C. for two or three days on a rotary 
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4 
shaker. One of the substrate antibiotics is then added to 
the culture. The pH of the fermentation medium is 
maintained at about pH 6.5. The culture is monitored 
for activity using a Candida albicans assay. Loss of 
antibiotic activity is an indication that the microorgan 
ism produces the requisite enzyme for deacylation. This 
must be veri?ed, however, using one of the following 
methods: (1) analysis by HPLC for presence of the 
intact nucleus; or (2) re-acylation with an appropriate 
side chain (e.g. linoleoyl, stearoyl, or palmitoyl) to re 
store activity. ‘ 

SUMMARY OF THE INVENTION 

The invention sought to be patented comprehends 
novel compounds derived by acylating S31794/F-1 
nucleus (Formula II). The compounds of the present 
invention have the chemical structure depicted in For 
mula III: 

wherein R1 is a group of the formula: 

N 

(a) 

(b) 

(C) 

wherein A is divalent oxygen, sulfur, sul?nyl, or sulfo 
nyl; A1 is divalent oxygen, sulfur, sul?nyl, sulfonyl or 
-NH—-; X is hydrogen, chloro, bromo, iodo, nitro, 
C1-C3 alkyl, hydroxy, C1—C3 alkoxy, mercapto, C1-C3 
alkylthio, carbamyl or C1-C3 alkylcarbamyl; X1 is 
chloro, bromo or iodo; R2 is hydrogen, C1-C1g alkyl or 
Cg-Cls alkenyl; W is C1—C10alkylene or C2—C1oalkeny 
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lene; m, n and p are 0 or 1, but if m=0, n must=0; 
provided: that the sum of the carbon atoms in the R2 and 
W groups must be greater than 4 but cannot exceed 21; 
that when X is mercapto, A and Al cannot be sul?nyl or 
sulfonyl; and that when A and A1 are sul?nyl or sulfo 
nyl, they must be in equal oxidation states. 
A preferred subgroup of formula III compounds are 

those of group (a) wherein m and n=0, p: 1, and R2 is 
C5—C13 alkyl or C5-C13 alkenyl. 

It will be recognized by those skilled in the art that in 
the substituted ring of the R1 group, the 

function and the —AR2 function may be oriented on the 
benzene ring in the ortho, meta, or para position relative 
to each other. The para orientation for these groups is 
preferred. The substituent represented by X may be 
substituted at any available position of the benzene ring 
not occupied by these two groups. 
As employed herein, the term “alkyl” or “alkenyl” 

comprehend both straight and branched hydrocarbon 
chains. By “alkenyl” is meant an unsaturated hydrocar 
bon group containing one, two, or three double bonds 
which may be either in the cis or trans con?guration. 

Illustrative C5—C1g alkyl radicals which are preferred 
for R2 for the purposes of this invention are: 

(a) —(CH2),,,CH3 wherein n’ is an integer from 4 to 
17; and 

wherein r and s are, independently, an integer from 0 to 
15, provided that r+s can be no greater than 15 or no 
less than 2. 

Illustrative C5-C18 alkenyl radicals, which are pre 
ferred for R2 for the purposes of this invention, are: 

(a) —(CH2)r—CH:CH—(CH2),,"—CH3 wherein t is 
an integer from 1 to 15, and n” is an integer from 0 to 15 
provided that t+n” can be no greater than 15 or no less 
than 2; and 

i (b) —(CH2)y_CH:CH—(CH2)y—CH: 
CH—(CH2),—CH3 wherein v and z are, independently, 
an integer from 0 to 12 and y is an integer from 0 to 13 
provided that v+y+z must be no greater than 13. 

Illustrative C1—C10-a1ky1ene radicals, which are pre 
ferred W groups for the purposes of this invention, are: 

(a) ——(CH2),,'"— wherein n'” is an integer from 1 to 
10; 

(b) methylene and ethylene; and 
(C) 

wherein r’ and s’ are, independently, integers from 0 to 
8, provided that r’ +s’ can be no greater than 8 or no less 
than 1. 

Illustrative C2—C10-alkenylene radicals, which are 
preferred W groups for the purposes of this invention, 
are: 
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6 
(a) —(CH2),'—CH:CH—,(CH2)v'-— wherein t’ and 

v’ are, independently, integers from 0 to 8, provided 
that t’+v' must be no greater than _8; 

(b) —(CH'2),,"—-CH:CH'—(CH2)y'—-CH: 
CI-I—(CH2)1—- wherein x’ and "2' are, independently, 
integers from 0 to 5, and y’ is an integer from 1 to 5, 
provided that x'+y’+z' must be "no greater than 10. 

Preferred embodiments of the compounds of For 
mula III are those wherein ‘Rl'is: 

CO 

cmmwypO co_ 

CH3(CHZ)7SOCO_ 

CH3(CH2)110 

CH=CH- CO" 
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O-CHr-CO 

4,293,486 

15 

20 

25 " ‘A 

30 

35 

40 

45 

55 

60 

65 

8 
-continued 

DETAILED DESCRIPTION OF THE 
i. . INVENTION '1 

The compounds of Formula III inhibit the growth of 
pathogenic fungi, and are useful, therefore, for control 
ling the growth of fungi on environmental surfaces (as 
an antiseptic) or in treating infections caused by fungi. 
In particular, the compounds are active against Candida 
albicans and are, thus, especially useful for treating 
candidosis. The activity of the compounds can be as 
sessed in standard microbiological test, procedures, such 
as in vitro in agar plate disc diffusion tests or in agar 
dilution tests, or in vivo in testsin mice infected with C. 
albicans. The compounds arelalso activeag‘ainst Tricho 
phyton mentagrophytes; (a dermatophytic organism), 
Saccharomyces pastorianus; .and Neurospora crassq. 
The compounds of Formula III are prepared by acyl 

ating S 3l794/F-1 nucleus at the a-amino group of 
dihydroxyornithine with the appropriate side chain 
using methods conventional in the art for forming an 
amide bond. The acylation is accomplished, in general, 
by reacting the'nucleus with an activated derivative of 
the compound of Formula IV (a'), (b) or (0) correspond 
ing' to the desired acyl side chain group (R1). 

iv (a) 
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-continued 
IV (0) 

(A, A1, W, m, n, p and R2 have the meanings herein 
described supra.) 
By the term “activated derivative” is meant a deriva 

tive which renders the carboxyl function of the acylat 
ing agent reactive to coupling with the primary amino 
group to form the amide bond which links the side chain 
to the nucleus. Suitable activated derivatives, their 
methods of preparation, and their methods of use as 
acylating agents for a primary amine will be recognized 
by those skilled in the art. Preferred activated deriva 
tives are: (a) an acid halide (e.g. acid chloride), (b) an 
acid anhydride (e.g. an alkoxyformic acid anhydride or 
aryloxyformic acid anhydride) or (c) an activated ester 
(e.g. a 2,4,5-trichlorophenyl ester, an N-hydroxybenz 
triazole ester, or an N-hydroxysuccinimide ester). Other 
methods for activating the carboxyl function include 
reaction of the carboxylic acid with a carbonyldiimide 
(e.g. N,N’-dicyclohexylcarbodiimide or N,N’-diiso 
propylcarbodiimide) to give a reactive intermediate 
which, because of instability, is not isolated, the reac 
tion with the primary amine being carried out in situ. 
A preferred method for preparing the compounds of 

Formula III is by the active ester method. The use of 
the 2,4,5-trichlorophenyl ester of the desired side chain 
acid (Formula IV) as the acylating agent is most pre 
ferred. In this method, an excess‘amount of the active 
ester is reacted with the nucleus at room temperature in 
a non-reactive organic solvent such as dimethylform 
amide (DMF). The reaction time is not critical, al 
though a time of about 24 to about 120 hours is pre 
ferred. At the conclusion of the reaction, the solvent is 
removed, and the residue is puri?ed by chromatogra 
phy, such as over silica gel using ethyl acetate-methanol 
(3:2, v/v) as the eluent, or by reversed phase HPLC 
using silica gel C18 reversed phase resin as the stationary 
phase and a mixture of H2O/CH3OH/CH3CN as the 
solvent system. 
The 2,4,5-trichlorophenyl esters are conveniently 

made by treating the side chain acid (Formula IV) with 
2,4,5-trichlorophenol in the presence of a coupling 
agent, such as N,N’-dicyclohexylcarbodiimide. Other 
methods of preparation of the active esters will be ap 
parent to those skilled in the art. 
The substituted acids of Formula IV, and the acti 

vated derivatives thereof, are either known compounds 
or they can be made from known compounds by meth 
ods known in the art. The benzoic, phenylalkylcarboxy 
lic, phenylalkenylcarboxylic, phenoxyalkylcarboxylic, 
phenoxyalkenylcarboxylic, phenylthioalkylcarboxylic, 
phenylthioalkenylcarboxylic, phenylsul?nylalkylcar 
boxylic, phenylsul?nylalkenylcarboxylic, phenylsul 
fonylalkylcarboxylic, phenylsulfonylalkenylcarboxylic, 
pyridinylcarboxylic, pyridinylalkylcarboxylic, and 
pyridinylalkenylcarboxylic acids of Formula IV are 
prepared by similar procedures. To illustrate these pro 
cedures, a discussion of the preparation of the benzoic 
acid subgroup is provided. 
The alkoxybenzoic acids or alkenyloxybenzoic acids 

can be prepared conveniently from an appropriate hy 
droxybenzoic acid by reacting an appropriate alkyl or 
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alkenyl halide with the disodium salt of the appropriate 
hydroxybenzoic acid. The (alkylthio)benzoic acids or 
the (alkenylthio)benzoic acids can be prepared conve 
niently by treating the appropriate substituted S-(4-car 
bomethoxyphenyl)dimethylthiocarbamate of the gen 
eral formula CH3CO2C6H3XS(CO)N(CH3)2 with aque 
ous sodium hydroxide at 65°—85° C., then adding the 
appropriate alkyl or alkenyl bromide, and continuing 
heating for 2-4 hours. The substituted S-(4-carbome 
thoxyphenyl)dimethylthiocarbamates can be made 
from the appropriate hydroxybenzoic acids by the 
method of M. Newman and H. Kanes, J. Org. Chem., 
31, 3980 (1966). 
When it is desired to prepare a compound of Formula 

III wherein A is sul?nyl or sulfonyl, the appropriate 
sulfoxide or sulfone derivative of the alkenylthio)- or 
(alkylthio)benzoic acid (Formula IV) can be employed 
for acylation of the nucleus. The appropriate sulfoxides 
or sulfones can be made by oxidation of the correspond 
ing thioether compound using conventional agents, 
such as m-chloroperbenzoic acid, t-butylhypochlorite, 
sodium metaperiodate, or hydrogen peroxide. If a dou 
ble bond is present in the thioether, very mild condi 
tions should be employed to avoid epoxidation. If equi 
molar amounts of reactants are taken, the product is a 
sulfoxide (A is sul?nyl), which is readily oxidized to the 
sulfone (A is sulfonyl) by an additional mole of the 
oxidizing agent. The hydroxybenzoic acid and substi 
tuted derivatives thereof used as starting material in the 
processes described herein are either known com 
pounds or can be prepared by conventional methods 
which are known in the art. 
When employed systemically, the dosage of the com 

pounds of Formula III will vary according to the par 
ticular compound being employed, the severity and 
nature of the infection, and the physical condition of the 
subject being treated. Therapy should be initiated at 
low dosages, the dosage being increased until the de 
sired antifungal effect is obtained. The compounds can 
be administered intravenously or intramuscularly by 
injection in the form of a sterile aqueous solution or 
suspension to which may be added, if desired, various 
conventional pharmaceutically acceptable preserving, 
buffering, solubilizing, or suspending agents. Other 
additives, such as saline or glucose may be added to 
make the solutions isotonic. The proportions and nature 
of such additives will be apparent to those skilled in the 
art. 

When employed to treat vaginal Candida infections, 
the compounds of Formula III can be administered in 
combination with pharmaceutically acceptable conven 
tional excipients suitable for intravaginal use. Formula 
tions adapted for intravaginal administration will be 
known to those skilled in the art. 
The methods of making and using the compounds of 

the present invention are illustrated in the following 
examples: 

EXAMPLE 1 

A. Preparation of the Formula IV Acids 
The preparation of the formula IV acids, such as, for 

example, the various alkoxybenzoic acids, (alkylthio) 
benzoic acids, alkoxyphenylacetic acids, alkoxyphenyl 
propanoic acids, alkoxycinnamic acids, alkoxyphenox 
yacetic acids, and alkoxynicotinic acids, is typi?ed by 
the preparation of the alkoxybenzoic acids and the (al 
kylthio)benzoic acids. The general procedure for the 
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preparation of these acids is described in the following 
paragraphs. 
The alkoxybenzoic acids are prepared according to 

the following general procedure: 
p-Hydroxybenzoic acid is dissolved in 10% aqueous 

sodium hydroxide (two equivalents), and the resulting 
solution is added to dimethyl sulfoxide (DMSO) (200 
ml). The alkyl bromide (one equivalent) is added to the 
solution at 65°—80° C. The solution is then stirred for 
two hours after which it is poured into a large volume 
(600 ml.) of water and acidi?ed with hydrochloric acid. 
The alkoxybenzoic acid, which precipitates from the 
solution, is collected by ?ltration and crystallized from 
methanol. 
The (alkylthio)benzoic acids are prepared according 

to the following general procedure: 
To a suspension of sodium hydride (one equivalent, 

50% dispersion in mineral oil) in dimethylformamide 
(DMF) (100 ml per 50 mmole), cooled to 0° C., is added 
slowly methyl p-hydroxybenzoate (one equivalent). 
The reaction mixture is stirred under a nitrogen atmo 
sphere until the evolution of hydrogen ceases. To the 
solution of sodium 4-carbomethoxyphenolate so pro 
duced, is added, N,N-dimethylthiocarbamoyl chloride 
[(CH3)2N(CS)Cl] (one equivalent) in one portion. The 
resulting suspension is heated to 70° C. for 1-3 hours 
and then is poured into an aqueous solution (1%) of 
potassium hydroxide (large excess). The suspension is 
extracted twice with toluene-hexane (4:1 v/v). After 
drying over MgSO4, the organic extracts are ?ltered 
and evaporated to an oil. The oil is puri?ed by chroma 
tography over silica gel using 2% methanol in methy 
lene chloride to give O-(4-carbomethoxyphenyl)dime 
thylthiocarbamate [p-CH;CO2C6H4O(CS)N(CH3)2]. 
(mp 97°-102° C.). This product is heated under a nitro 
gen atmosphere at 220° C. for 30-60 min. to give S-(4 
carbomethoxyphenyl)dimethylthiocarbamate [p 
.CH3CO2C6H4S(CO)N(CH3)2] which is crystallized 
from methanol. To S—(4-carbomethoxyphenyl)dime 
thylthiocarbamate, dissolved in DMSO, is added 2 
equiv. of sodium hydroxide (10% aqueous). The mix 
ture is heated at 65°~85° C., and the alkyl bromide (1 
equiv.) is added. Heating is continued for 24 hours 
after which the mixture is poured into a large volume of 
water. Upon acidi?cation, a precipitate forms, which is 
collected by ?ltration. The (alkylthio)benzoic acid is 
crystallized from methanol. 

B. Preparation of Esters of the Formula IV Acids 
The 2,4,5-trichlorophenyl esters of Formula IV acids, 

including the alkoxybenzoic acids and the (alkylthio) 
benzoic acids, are prepared according to the same gen 
eral procedure. The following procedure is illustrative: 
The alkoxybenzoic acid or (alkylthio)benzoic acid (1 

mole), 2,4,5-trichlorophenol (1.1 mole), and N,N'-dicy 
clohexylcarbodiimide (1 mole) are dissolved in methy 
lene chloride. The mixture is stirred at room tempera 
ture for 15-18 hours after which it is ?ltered. The ?l 
trate is evaporated to dryness under reduced pressure, 
and the residue is crystallized from acetonitrile-water. 
The product is dried under vacuum. 

C. Preparation of the S 31794/F-1 Derivatives 
> The derivatives of S 31794/F-1 nucleus are prepared 

in general from the 2,4,5-trichlorophenyl esters of Sect. 
B. according to the following procedure: 
To S 31794/F-l nucleus, dissolved in DMF (10-50 

ml.), is added the 2,4,5-trichlorophenyl ester of the 
alkoxybenzoic acid or the (alkylthio)benzoic acid (1:2 
molar ratio). The reaction mixture is stirred for 15~l8 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
hours after which it is taken to dryness to give a residue. 
The residue is washed (two times each) with a mixture 
of diethyl ether (50 ml) and methylene chloride (50 ml). 
The washings are discarded. The remaining residue is 
dissolved in ethyl acetate-methanol (3:2, v/v) and is 
chromatographed on a 100 ml. silica gel (Woelm, 
70~150 ml.) column using the aforesaid solvent system 
as the eluent. The fractions from the chromatography 
are monitored by TLC on silica gel using ethyl acetate 
methanol (3:2, v/v) as the solvent system. Fractions 
containing the desired product are combined, and sol 
vent is removed to give the product as a residue. The 
product may be analyzed by reversed-phase HPLC as 
follows: The sample is dissolved in an appropriate sol 
vent such as, for example, H2O/CH3OH/CH3CN (112:2 
v/v). The sample solution (1 mg/ml) is injected into a i 
in. by 12 in. stainless steel column packed with C13 
Micro Bondapak resin (Waters Associates, Milford, 
Mass), and the column is eluted with an appropriate 
solvent system such as H2O/CH3OH/CH3CN (1:2:2 
v/v) or H2O/CH3OH/CH3CN (2:1:2 v/v). Elution is 
conveniently performed at a pressure of 1500 psi with a 
flow rate of 3 mL/minute using a Waters 600A pump 
(Waters Associates, Inc.) and chart speed of 0.2 in./mi 
nute. Eluent is monitored with a Varian Vari-Chrom 
UV detector at 230 nm. The products may also be ana 
lyzed by ?eld desorption mass spectrometry (FDMS). 

Following the general method of this procedure, 
there are obtained the following compounds of Formula 
III: 

R1 

p—(n-octylthio)benzoyl 
p-(n-decylthio)benzoyl 
p-(n-dodecylthio)benzoyl 
p-(n-tetradecylthio)benzoyl 
p-(n-octyl)benzoyl* 
3s[p-(n-hexyloxy)phenyl]propanoyl 
3-[p-(n-octyloxy)phenyl]propanoyl 
3-[p-(n-dodecyloxy)phenyl]propanoyl 
p-(n-hexyloxy)cinnamoyl 
p-(n-octyloxy)cinnamoyl 
[p-(n-octyloxy)phenyl]acetyl 
[p-(n-dodecyloxy)phenyl]acetyl 
3-[p-(n-pentyloxy)phenyl]propanoyl 
3-[p-(n-heptyloxy)phenyl]propanoyl 
p-(n-octyloxy)phenoxyacetyl 
p-(n-decyloxy)phenoxyacetyl 
6-(n-octyloxy)nicotinoyl 

“Best prepared by the acid chloride method, e.g. reacting p-(n-octyl) 
benzoyl chloride with nucleus in pyridine at room temperature under 
nitrogen for 24 hours. 

EXAMPLE 2 

The following procedure, which gives the prepara 
tion of the compound of formula 111 wherein R1 is p-(n 
octyloxy)benzoyl, also illustrates the method of prepa 
ration of the compounds of Formula III. 

A. Preparation of p-(n-Octyloxy)benzoic Acid 
A solution of p-hydroxybenzoic acid (19.2 g., 150 

mmole) in 10% aqueous sodium hydroxide (120 ml.) is 
added to DMSO (480 ml.) previously heated to 80° C. 
n-Octyl bromide (28.95 g., 150 mmole) is added drop 
wise to the solution. The reaction mixture is stirred for 
4 hours at room temperature after which it is poured 
into ice water (1200 ml.). Conc. hydrochloric acid (30 
ml.) is added, and the mixture is allowed to stand until 
precipitation is complete. The precipitate is collected, 



4,293,486 
13 

dried, and crystallized from acetonitrile-water. m.p. 
97°—99° C. 

Analysis for C15H22O3: Calculated: C, 71.97; H, 8.86; 
Found: C, 71.72; H, 9.10. 

B. Preparation of the 2,4,5-Trichlorophenyl Ester of 5 
, p-(n-Octyloxy)benzoic Acid 

p-(n-Octyloxy)benzoic acid (6.18 g., 24.7 mmole), 
2,4,5-trichlorophenol (5.39 g., 27.2 mmole) and N,N’ 
dicyclohexylcarbodiimide (4.94 g., 24.7 mmole) are 
dissolved in methylene chloride (200 ml.). The mixture 10 
is stirred at room temperature for 18 hours and then is 
?ltered. The ?ltrate is evaporated to given an oil, which 
is crystallized from CH3CN—H2O to give the 2,4,5-tri 
chlorophenyl ester of p—(n-octyloxy)benzoic acid. 
NMR Analysisi 84.02 (2H, t, J =3 Hz), 87.0 (1H, d, 15 

1:4 Hz), 7.23 (s, 1H), 7.3 (s, 1H), 8.08 (d, 1H, J=4 Hz). 
C. Acylation of S 31794/F-1 nucleus 
S 31794/F-1 nucleus (17.8 mmole) and the 2,4,5-tri 

chlorophenyl ester of p-(n-octyloxy)benzoic acid (35.7 
mmole) are dissolved in dimethylformamide (150 ml.). 
The solution is stirred at room temperature for 16-20 
hours. Solvent is removed in vacuo, and the residue is 
washed twice with diethyl ether and twice with methy 
lene chloride. The washes are discarded. The washed 
residue is dissolved in 25% ethyl acetate-methanol (80 
ml.) and is puri?ed by high performance liquid chroma 
tography using a “Prep LC/ System 500” unit (Waters 
Associates, Inc., Milford, Mass.) employing silica gel as 
the stationary phase. The column is eluted stepwise 
with 20% to 40% methanol-ethyl acetate solvent sys 
tems. The fractions are analyzed by TLC using silica gel 
(Merck) and ethyl acetate-methanol (3:2 v/v) as the 
solvent system. Fractions devoid of S 31794/F-1 nu 
cleus are pooled and lyophilized to give the p-(n 
octyloxy)benzoyl derivative of S 31794/F-1 nucleus. 35 

EXAMPLE 3 

Following the procedure of Example 2 but substitut 
ing the appropriate alkyl bromide in Step A, the appro 
priate p-alkyloxybenzoic acid in Step B, and the appro 
priate p-alkyloxybenzoic acid 2,4,5-trichlorophenyl 
ester in Step C, there are obtained the following com 
pounds of Formula III: 

R1 45 
p-(n-decyloxy)benzoyl 
p-(n-dodecyloxy)benzoyl 
p-(n-tetradecyloxy)benzoyl 
p-(n-hexyloxy)benzoyl 

EXAMPLE 4 

The following procedure illustrates the preparation 
of the compounds of Formula III wherein A is sulfonyl 
or sul?nyl. 

50 

A. Preparation of p-Alkylsulfonylbenzoic Acid 2,4,5- 55 
Trichlorophenyl Ester 
To a solution of 2,4,5-trichlorophenyl p-(alkylthio) 

benzoate (2 mmole) in methylene chloride (20 ml) 
cooled in an ice bath is added m-chloroperbenzoic acid 
(2.0 mmole). After allowing the reaction mixture to 
warm to room temperature (15 minutes), it is washed 
twice with 0.1 N sodium hydroxide (25 ml). The or 
ganic phase, after drying over anhyd. Na2SO4, is crys 
tallized from acetonitrile. The product is reoxidized as 
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14 
The acylation of S 31794/F-1 nucleus is carried out 

by the procedure described in Example 1, Step C, using 
the appropriate alkylsulfonylbenzoic acid 2,4,5-tri 
chlorophenyl ester. 

Illustrative p-alkylsulfonylbenzoyl derivatives of S 
3l794/F-1 nucleus are those of Formula III wherein R1 
is p-(n-octylsulfonyl)benzoyl, p-(n-decylsulf0nyl)benz 
oyl, p-(n-dodecylsulfonyl)benzoyl, and p-(n-tetradecyl 
sulfonyl)benzoyl. 
When A is sul?nyl, the above conditions are modi?ed 

accordingly. When the reaction gives a mixture of prod 
ucts, e. g. both sul?nyl and sulfonyl products, chromato 
graphic separations may be required to obtain the de 
sired sul?nyl product. The compound of Formula III 
wherein R1 is p-(n-octylsul?nyl)benzoyl is an example 
of such a product. 

EXAMPLE 5 

Preparation of S31794/F-1 Nucleus 

A. Fermentation of Actinoplanes utahensis NRRL 
12052 
A stock culture of Actinoplanes utahensis NRRL 

12052 is prepared and maintained on an agar slant. The 
medium used to prepare the slant is selected from one of 
the following: 

MEDIUM A 

mm 3.112% 
Baby oatmeal 60.0 g 
Yeast 2.5 g 
K2I-IPO4 1.0 g 
Czapek’s mineral stock‘ 5.0 m1 
Agar 25.0 g 
Deionized water q.s. to 1 liter 

‘,Czapek’s mineral stock has the following composition: 
Ingredient Amount 
FeSO4.7I-I2O (dissolved in 
2 ml conc I-ICl) 2 g 
KCL 100 g 
MgSO4.7I-I2O 100 g 
Deionized water q.s. to 1 liter 

pH before autoclaving is about 5.9; adjust to pH 7.2 by 
addition of NaOH; after autoclaving, pH is about 6.7 

MEDIUM B 

Ingredient Amount 

Potato dextrin 5.0 g 
Yeast extract 0.5 g 
Enzymatic hydrolysate of casein‘ 3.0 g 
Beef extract 0.5 g 
Dextrose 12.5 g 
Corn starch 5.0 g 
Meat peptone 5.0 g 
Blackstrap molasses 2.5 g 
MgSO4 . 7H2O 0.25 g 
CaCO3 1.0 g 
Czapek‘s mineral stock 2.0 ml 
Agar 20.0 g 
Deionized water q.s to 1 liter 

'N-Z-Amine A, I-Iumko Shef?eld Chemical, Lyndhurst, NJ. 

The slant is inoculated with Actinoplanes utahensis 
described above using m_chloroperbenzoic acid in 65 NRRL 12052, and the inoculated slant is incubated at 
methylene chloride and a reaction time of 50 minutes. 
The product is puri?ed as described above. 

B. Acylation of S 31794/F-1 Nucleus 

30° C. for about 8 to 10 days. About % of the slant 
growth is used to inoculate 50 ml of a vegetative me~ 
dium having the following composition: 



adjust to pH 7.4 with NaOH; 

4,293,486 
~ .15 16 

‘ -continued 

Ingredient Amount MEDIUM 11 

Baby 'éatmeal 20.0 g Ingredient Amount (g/ L) 
Sucrose 20.0 g 5 E3504 . 71.120 (1002 

' ' Yeast 2-5 g Deionized water q.s. to 1 liter 
Distiller’s Dried Grain* 5.0 g 

K2HPO4 , _ 1.0 g 

CHIEFS mmeral $100k 50 “11 Adjust to pH . 7.0 with HCl; after autoclaving, pH is 
Deiontzed'water q.s. to 1 liter about 7 0 . ' 

‘National Distillers Products Co., 99 Park Ave, New York, NY. 10 . 

after autoclaving, pH is 
about 6.8. - 

I The inoculated vegetative medium is incubated in a 
‘ 250-ml wide-mouth Erlenmeyer ?ask at 30° C. for’ about 
721hours on a shaker rotating through an arc'two inches 
in diameter at 250 RPM. 

This incubated vegetative medium may be used di 
rectly to inoculate a second-stage vegetative medium. 
Alternatively and preferably, it can be stored for later 
use by maintaining the culture in the vapor phase of 
liquid nitrogen. The culture’is prepared for such storage 
in multiple small vials as follows: In each vial is placed 
2 m1 of incubated vegetative medium and 2 ml of a 
glycerol-lactose solution [see W. A. Dailey'and C. E. 
Higgens, “Preservation and Storage‘of Microorganisms 
in the Gas Phase of Liquid Nitrogen”, Cryobiol 10, 
364~367 (1973) for details]. The prepared suspensions 
are stored in the vapor phase of liquid nitrogen. 
A stored-suspension (1 ml) thus prepared is used to 

inoculate 50 ml of a ?rst-stage vegetative medium (hav 
ing the composition earlier described). The inoculated 
?rst-stage vegetative medium is incubated as above 
described. > 

In order to provide a larger volume of inoculum, 10 
ml of the incubated_?rs_t-stagevegetative medium is 
used to inoculate 400 ml of a second-stage vegetative 
medium having the same composition as the ?rst-stage 
vegetative medium. The second-stage medium is incu 
bated in a two-liter wide-mouth Erlenmeyer ?ask at 30° 
C. for about 48 hours on a shaker rotating through an 
are two inches in diameter at 250 RPM. I 

' Incubated second-stage vegetative medium (800 ml), 
prepared as above-described, is used to inoculate 100 
liters of sterile production medium selected from one of 
the following: ' ' ' ' i 

‘ MEDIUM I 

Ingredient Amount (g/L) 

Peanut meal 10.0 
Soluble meat peptone 5.0 
Sucrose 20.0 
KH2PO4 0.5 
K2HPO4 , 1.2 
MgSO4 . 7H2O 0.25 
Tap water q.s. to 1 liter 

The pH of the medium is about 6.9 after sterilization 
by autoclaving at 121° C. for 45 minutes at about 16—l8 
psi. 

MEDIUM II 

Ingredient Amount (g/L) 

Sucrose‘ 30.0 
Peptone 5.0 
K2HPO4 1.0 

‘ KC] ' 0.5 

MgSO4 . 71-120 0.5 
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w 
Ingredient Amount (g/ L) 

Glucose 20.0 
NH4Cl 3.0 
M12504 2.0 
ZnCl; 0.019 
MgCl2 . 6H2O 0.304 
FeCl3 . 61-120 0.062 
MnClZ . 4H2O 0.035 
CuCl2 . 2H2O 0.005 
CaCOg 6.0 
KI-I2PO4* t 0.67 
Tap water q.s. to 1 liter 

‘sterilized separately and added aseptically 
Final pH about 6.6. 

The inoculated production medium is allowed to 
ferment in a l65-liter fermentation tank at a temperature 
of about 30° C. for about 42 hours. The fermentation 
medium is stirred‘ with conventional agitators at ‘about 
200 RPM and aerated with sterile air to maintain the 
dissolved oxygen level above 30% of air saturation at 
atmospheric pressure. . 

B. Deacylation of Antibiotic S3l794/F-1 
A fermentation of A. utahensis is carried out as de 

scribed in Sect. A, using production medium 1. After 
the culture is incubated for about 48 hours, antibiotic 
S3l794/F-l, dissolved in a small amount of methanol, is 
added to. the fermentation medium. 

Deacylation of S3l794/F-1 is monitored by paper 
disc assay against Candida albicans. The fermentation is 
allowed to continue until deacylation is complete as 
indicated by disappearance ofv activity. 

C. Isolation of S3l794/F-l Nucleus 
Whole fermentation broth, obtained as described in 

Sect. B is ?ltered. The mycelial cake is discarded. The 
clear ?ltrate thus obtained is passed through a column 
containing HP-2O resin (DIAION High Porous Poly 
mer, HP-Series, Mitsubishi Chemical Industries Lim 
ited, Tokyo, Japan). The effluent thus obtained is dis 
carded. The column is then washed with up to eight 
column volumes of deionized water at pH 6.5-7.5 to 
remove residual ?ltered broth. This wash water is dis 
carded. The column is then eluted with a watenme 
thanol (7:3) solution. Elution is monitored using the 
following procedure: Two aliquots are taken from each 
eluted fraction. One of the aliquots is concentrated to a 
small volume and is treated with an acid chloride such 
as myristoyl chloride. This product and the other (un 
treated) aliquot are assayed for activity against Candida 
albicans. If the untreated aliquot does not have activity 
and the acylated aliquot does have activity, the fraction 
contains S3l794/F-l nucleus. The eluate containing 
S3l794/F-l nucleus is concentrated under vacuum to a 
small volume and lyophilized to give crude nucleus. 

D. Puri?cation of S3l794/F-1 Nucleus by Reversed 
Phase Liquid Chromatography 
Crude S3l794/F-l nucleus, obtained as described in 

Section C, is dissolved in water:acetonitrilezacetic acid: 
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pyridine (96:2:lz1). This solution is chromatographed 
on a column ?lled with Lichroprep RP-lS, particle size 
25—40 microns (MC/B Manufacturing Chemists, lnc. 
E/ M, Cincinnati, Oh.). The column is part of a Chroma 
tospac Prep 100 unit (Jobin Yvon, 16-18 Rue du Canal 
91160 Longjumeau, France). The column is operated at 
a pressure of 90-100 psi, giving a ?ow rate of about 60 
ml/minute, using the same solvent. Separation is moni 
tored at 280 nm using a UV monitor (ISCO Absorption 
Monitor Model UA-5, Instrumentation Specialties Co., 
4700 Superior Ave., Lincoln, Nebr. 68504) with an 
optical unit (ISCO Type 6). 
On the basis of absorption at 280 nm, fractions con 

taining S31794/F-l nucleus are combined, evaporated 
under vacuum and lyophilized to give puri?ed 
S3l794/F-1 nucleus. 

EXAMPLE 6 

Preparation of Antibiotic S3l794/F-l 

Antibiotic S31794/F-l is produced by submerged 
culture of Acrophialophora limonispora NRRL 8095 with 
stirring, shaking, and/or aeration at pH 3-8, preferably 
pH 5-7, and at 15°-30° C., preferably at 18°—27° C., for 
from 48 to 360 hours, preferably from 120 to 288 hours. 

Antibiotic S3l794/F-1 is isolated by treating the cul 
ture broth (90 L) with ethyl acetate:isopropanol (4:1, 90 
L) and homogenizing for 30 minutes at room tempera 
ture. The organic phase is separated and evaporated 
under vacuum at about 40° C. The residue thus obtained 
is chromatographed on a l0-fold amount of silica gel, 
using CHCl3:CH3OH (95:5 to 60:40). Fractions which 
have antifungal activity are combined and chromato 
graphed on a 100-fold amount of “Sephadex LH-20” 
with methanol. Fractions from the Sephadex column 
which have antifungal activity are combined and re 
chromatographed on a 100-fold amount of silica gel 
(0.05-02 mm) with a CHCl3:CH3OH:H2O (7l:25:4) 
solvent system. The fractions eluted which have anti 
fungal activity are combined and evaporated under 
vacuum to give crude antibiotic S3l794/F-1. This prod 
uct is dissolved in small amounts of methanol and pre 
cipitated with diethyl ether to give S3l794/F-l as a 
white amorphous powder, mp l78°—l80° C. (dec.) after 
drying in high vacuum at 25°~30° C. Crystallization 
from a l0-fold amount of ethyl acetate:methanol:water 
(80:12:8) gives crystalline S3l794/F-1, mp l8l°—l83° C. 
(dec) after drying in high vacuum at 20° C. 

_ EXAMPLE 7 

Isolation of Antibiotic S3l794/F-1 

Crude antibiotic S3l794/F-1, obtained as described in 
Example 6 after chromatography over Sephadex, is 
introduced onto a silica-gel column (Michel-Miller Col 
umn) through a loop with the aid of a valve system. The 
column is packed with LP-1/C1g silica-gel reversed 
phase resin (10-20 microns), prepared as described in 
Example 8, in chloroform:methanolzwater (7l:25:4) 
through a loop with the aid of a valve system. The 
slurry packing procedure described in Example 9 is 
used. The solvent is moved through the column using 
an F .M.I. pump with valveless piston design. Elution of 
the antibiotic is monitored using a UV monitor at 280 
nm as in Example 5. Fractions having antifungal activ 
ity are combined and concentrated under vacuum to 
give antibiotic S3l794/F-l. 

S3l794/F-l has Rfvalues as follow on silica-gel thin 
layer chromatography (Merck, 0.25 mm): 

25 

40 

45 

50 

60 

65 

18 

Solvent System RfValue 
Chloroformzmethanolzwater (7l:25:4) 0.17 
chloroform:methanolzconc. acetic acid 
(70:292l) 0.19 
Chloroformmethanol (2:1) 0.27 

S31794/F-l can also be detected by iodine vapor. 

EXAMPLE 8 

Preparation of Silica Gel/C13 Reversed Phase Resin 

Step 1: Hydrolysis 
LP-l silica gel (1000 g from Quantum Corp., now _ 

Whatman) is added to a mixture of concentrated sulfu 
ric acid (1650 ml) and concentrated nitric acid (1650 ml) 
in a 5-L round-bottom flask and shaken for proper sus 
pension. The mixture is heated on a steam bath over 
night (16 hours) with a water-jacketed condenser at 
tached to the ?ask. 
The mixture is cooled in an ice bath and carefully 

?ltered using'a sintered-glass funnel. The silica gel is 
washed with deionized water until the pH is neutral. 
The silica gel is then washed with acetone (4 L) and 
dried under vacuum at 100° C. for 2 days. 

Step 2: First Silylation 
The dry silica gel from Step 1 is transferred to a 

round-bottom ?ask and suspended in toluene (3.5 L). 
The ?ask is heated on a steam bath for 2 hours to azeo 
trope off some residual water. Octadecyltrichlorosilane 
(321 ml, Aldrich Chemical Company) is added, and the 
reaction mixture is re?uxed overnight (16 hours) with 
slow mechanical stirring at about 60° C. Care is taken so 
that the stirrer does not reach near the bottom of the 
?ask. This is to prevent grinding the silica gel particles. 
The mixture is allowed to cool. The silanized silica 

gel is collected, washed with toluene (3 L) and acetone 
(3 L), and then air-dried overnight (16-20 hours). The 
dried silica gel is suspended in 3.5 L of acetonitrile:wa 
ter (1:1) in a 5-L ?ask, stirred carefully at room temper 
ature for 2 hours, ?ltered, washed with acetone (3 L) 
and air-dried overnight. 

Step 3: Second Silylation 
The procedure from the ?rst silylation is repeated 

using 200 ml of octadecyltrichlorosilane. The suspen 
sion is re?uxed at 60° C. for 2 hours while stirring care 
fully. The ?nal product is recovered by ?ltration, 
washed with toluene (3 L) and methanol (6 L), and then 
dried under vacuum at 50° C. overnight (16-20 hours). 

EXAMPLE 9 

Slurry Packing Procedure for Michel-Miller Columns 

General Information 
This procedure is employed for packing silica gel C13 

reversed phase resin such as that prepared by the 
method of Example 8. 

Generally, a pressure of less than 200 psi and ?ow 
rates between 5-40 ml/minute are required for this 
slurry packing technique; this is dependent on column 
volume and size. Packing pressure should exceed the 
pressure used during actual separation by 30-50 psi; this 
will assure no further compression of the adsorbent 
during separation runs. 
A sudden decrease in pressure may cause cracks or 

channels to form in the packing material, which would 
greatly reduce column ef?ciency. Therefore, it is im 
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portant to let the pressure drop slowly to zero when 
ever the pump is turned off. 
The approximate volume of columns (Ace Glass Cat. 

No., unpacked) are No. 5795-04, 12 ml; No. 5795-10, 110 
ml; No. 5795-16, 300 ml; No. 5795-24, 635 ml; and No. 
5796-34, 34 ml. 
The time required to pack a glass column will vary 

from minutes to several hours depending on column size 
and the experience of the scientist. 

EXAMPLE 

1. Connect glass column to a reservoir column via 
coupling (volume of reservoir column should be twice 
that of the column). Place both columns in vertical 
positions (reservoir column above). 

2. Weigh out packing material (ca. 100 g for 200 ml 
column). 

3. Add ca. ?ve volumes of solvent to packing mate 
rial; use a mixture of 70-80% methanol and 20—30% 
water. 

4. Shake well until all particles are wetted, let stand 
overnight or longer to assure complete soaking of parti 
cles by solvent. Decant supernatant. 

5. Slurry the resin with suf?cient solvent to ?ll reser 
voir column. Pour swiftly into reservoir. The column 
must be pre-?lled with the same solvent and the reser 
voir column should be partly ?lled with solvent before 
slurry is poured. The use of larger slurry volumes may 
also provide good results; however, this will require (a) 
larger reservoir or (b) multiple reservoir ?llings during 
the packing procedure. 

6. Close reservoir with the Te?on plug beneath the 
column (see FIG. 1 of U.S. Pat. No. 4,131,547, plug No. 
3); connect to pump; and immediately start pumping 
solvent through system at maximum ?ow rate if Ace 
Cat. No. 13265-25 Pump or similar solvent-delivery 
system is used (ca. 20 ml/minute). 

7. Continue until column is completely ?lled with 
adsorbent. Pressure should not exceed maximum toler 
ance of column during this operation (ca. 200 psi for 
large columns and 300 psi for analytical columns). In 
most cases, pressures less than 200 psi will be suf?cient. 

8. Should pressure exceed maximum values, reduce 
?ow-rate; pressure will drop. 

9. After column has been ?lled with adsorbent, turn 
off pump; let pressure drop to zero; disconnect reser 
voir; replace reservoir with a pre-column; ?ll pre 
column with solvent and small amount of adsorbent; 
and pump at maximum pressure until column is com 
pletely packed. For additional information, see general 
procedure. Always allow pressure to decrease slowly 
after turning, off pump-—this will prevent formation of 
any cracks or channels in the packing material. 

10. Relieve pressure and disconnect pre-column care 
fully. With small spatula remove a few mm (2-4) of 
packing from top of column; place 1 or 2 ?lter(s) in top 
of column; gently depress to top of packing material, 
and place Teflon plug on top of column until seal is 
con?rmed. Connect column to pump, put pressure on 
(usually less than 200 psi) and observe through glass 
wall on top of column if resin is packing any further. If 
packing material should continue to settle (this may be 
the case with larger columns), some dead space or chan 
nelling will appear and step 9 should be repeated. 
What is claimed is: 
1. A compound of the formula: 
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wherein R1 is a group of the formula: 

wherein A is divalent oxygen, sulfur, sul?nyl, or sulfo 
nyl; A1 is divalent oxygen, sulfur, sul?nyl, sulfonyl or 
-NH-—;~ X is hydrogen, chloro, bromo, iodo, nitro, 
C1-C3 alkyl, hydroxy, C1-C3 alkoxy, mercapto, C1-C3 
alkylthio, carbamyl or C1-C3 alkylcarbamyl; X1 is 
chloro, bromo or iodo; R2 is hydrogen C1—C13 alkyl or 
Cg-Cm alkenyl; W iS C1—C10 alkylene 01' Cz-Cm alkeny 
lene; m, n and p are 0 or 1, but if m=0, n must=0; 
provided: that the sum of the carbon atoms in the R2 and 
W groups must be greater than 4 but cannot exceed 21; 
that when X is mercapto, A and A1 cannot be sul?nyl or 
sulfonyl and that when A and A1 are sul?nyl or sulfo 
nyl, they must be in equal oxidation states. 

2. A compound of claim 1 wherein R1 is a substituted 
benzoyl group of the formula: 

(b) 

A-R2 

X 

wherein A is divalent oxygen, sulfur, sul?nyl, or sulfo 
nyl, X is hydrogen, chloro, bromo, iodo, nitro, C1—C3al 
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kyl, hydroxy, C1—C3alkoxy, mercapto, C1—C3alkylthio, 
carbamyl, or C|—C3alkylcarbamyl; and R2 is C5—C|3al 
kyl or C5—C1galkenyl. 

3. A compound as de?ned in claim 1 or 2 wherein A 
is oxygen. 

4. A compound as de?ned in claim 3 wherein X is 
hydrogen and R2 is straight chain C5—C1galkyl. 

5. The compound as de?ned in claim 2 wherein R1 is 
p-(n-octyloxy)benzoyl. 

6. The compound as de?ned in claim 2 wherein R1 is 
p-(n-decyloxy)benzoyl. 

7. The compound as de?ned in claim 2 wherein R1 is 
p-(n-dodecyloxy)benzoyl. 

8. The compound as de?ned in claim 2 wherein R1 is 
p-(n-tetradecyloxy)benzoyl. 

9. The compound as de?ned in claim 2 wherein R1 is 
p-(n-hexyloxy)benzoyl. 

10. A compound as de?ned in claim 1 or 2 wherein A 
is sulfur. 

11. A compound as de?ned in claim 10 wherein X is 
hydrogen and R2 is straight chain C5-C1g-alkyl. 

12. The compound as de?ned in claim 2 wherein R1 is 
p-(n-octylthio)benzoyl. 

13. The compound as de?ned in claim 2 wherein R1 is 
p-(n-decylthio)benzoyl. 

14. The compound as de?ned in claim 2 wherein R1 is 
p-(n-dodecylthio)benzoyl. 

15. The compound as de?ned in claim 2 wherein R1 is 
p-(n-tetradecylthio)benzoyl. 

16. A compound as de?ned in claim 1 or 2 wherein A 
is sulfonyl. 

17. A compound as de?ned in claim 16 wherein X is 
hydrogen and R2 is straight chain C5—C1g alkyl. 

18. A compound as de?ned in claim 2 wherein R1 is 
p-(n-octylsulfonyl)benzoyl. 

19. A compound as de?ned in claim 2 wherein R1 is 
p-(n-decylsulfonyl)benzoyl. 

20. A compound as de?ned in claim 2 wherein R1 is 
p-(n-dodecylsulfonyl)benzoyl. 
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21. A compound as de?ned in claim 2 wherein R1 is 

p-(n-tetradecylsulfonyl)benzoyl. 
22. A compound of claim 1 wherein R1 is formula (a), 

X is hydrogen, and m, n and p are zero. 
23. The compound of claim 22 wherein R1 is p-(n 

octyl)benzoyl. 
24. A compound of claim 1 wherein Rl is formula (a), 

X is hydrogen, A is oxygen, and n is zero. 
25. The compound of claim 24 wherein R1 is 3-[p-(n 

hexyloxy)phenyl]propanoyl. 
26. The compound of claim 24 wherein R1 is 3-[p-(n 

octyloxy)phenyl]propanoyl. 
27. The compound of claim 24 wherein R1 is 3-[p-(n 

dodecyloxy)phenyllpropanoyl. 
28. The compound of claim 24 wherein Rl is p-(n 

hexyloxy)cinnamoyl. 
29. The compound of claim 24 wherein R1 is p-(n 

octyloxy)cinnamoyl. 
30. The compound of claim 24 wherein R1 is [p-(n 

octyloxy)phenyl]acetyl. 
31. The compound of claim 24 wherein R1 is [p-(n 

dodecyloxy)phenyl]acetyl. 
32. The compound of claim 24 wherein R1 is 3-[p-(n 

pentyloxy)phenyl]propanoyl. 
33. The compound of claim 24 wherein R1 is 3-[p-(n 

heptyloxy)phenyl]propanoyl. 
34. A compound of claim 1 wherein Rl is formula (a), 

X is hydrogen, and both A and A1 are oxygen. 
35. The compound of claim 34 wherein R1 is p-(n 

octyloxy)phenoxyacetyl. 
36. The compound of claim 34 wherein R1 is p-(n 

decyloxy)phenoxyacetyl. 
37. A compound of claim 1 wherein R1 is formula (c). 
38. The compound of claim 37 wherein R1 is 6-(n 

octyloxy)nicotinoyl. 
39. The compound of claim 37 wherein R1 is 6-(n 

dodecyloxy)nicotinoyl. 
40. The compound of claim 24 wherein R1 is p-(n 

decyloxy)cinnamoyl. 
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